Modeling of GF accumulation, oxygen transport and glucose consumption in microchambers. In order to estimate the local concentration of endogenous HGF, oxygen tension and sufficient supply of glucose inside microchambers and the standard culture system, numerical simulations were performed using COMSOL Multiphysics 4.3 software
Lastly, RHGF was set as the endogenous HGF secretion by cells, which can be described as follows:
where σsec is the HGF secretion rate (mM/h/cell) and ρcell is the cell density.
Oxygen tension levels at the cell surface:
Oxygen tension was modeled using the following equation:
cO2 is oxygen concentration (mol/L), u is the average velocity and Di is the diffusivity of oxygen (cm 2 /s) in cell, medium and PDMS membrane. Ri is 0 for medium and PDMS and for cell, Ri is the oxygen consumption of cells followed by Michaelis-Menten kinetics.
Vmax is the maximum respiration rate per cell (mol/cell/s), Km is the Michaelis-Menten constants (μM). The initial oxygen concentrations are set to be 220 μM for cell, 0 μM for medium, and 250 μM for PDMS membrane [3] .
Moreover, the following assumptions were made:
1) there exist a continuous pO2 and mass flux of oxygen at interfaces between cell and medium or medium and PDMS; 2) the pO2 on PDMS surfaces is constant (pO2 at PDMS surface = Pg × sPDMS where sPDMS is oxygen solubility in PDMS); 3) the bottom surface (glass) is oxygen-impermeable.
Glucose supply:
The equation used for modeling glucose supply is
In the above equation cglucose is glucose molar concentration, Dglucose is the diffusivity of glucose (cm 2 /s) in medium and u is the flow velocity (μm/s), which is estimated experimentally. Again, interpolation function in COMSOL was exploited here to set up the velocity of flow (medium) inside microchambers. Rglucose is the glucose consumption of cells, which can be described as follows:
where σcon is the glucose consumption rate (nmol/s/cell) and ρcell is the cell surface density (/mm 2 ). Fig. S1 . Simulation of endogenous factor (HGF) concentration for primary hepatocytes cultured inside μCs, compared to standard tissue culture plate.
Supplementary Figures

Fig. S2. Bright field images of primary hepatocytes cultured on collagen I-coated glass slides
for indicated number of days in standard tissue culture and inside microchambers (μCs).
Scale bar is 100 μm. The data indicate means ± SD (n = 3). *:p < 0.05. NS: non-significant. μC: microchamber. Heparin gel was pre-incubated with collagen type I for cell attachment. Error bars indicate standard deviation (SD) of the mean for n = 3 samples. *:p < 0.05. Tables   Table S1 . Main parameters for modeling of HGF secretion. Oxygen Solubility in PDMS 1.25 mM/atm [3] Oxygen Solubility in culture media 0.22 mM/atm [3] Oxygen Solubility in cell 1.049 mM/atm [3] Cell density inside microchamber 1.5 × 10 4 cells / device
Supplementary
Parameters Values
Media volume 500 µL / device Albumin -F  CAT CCT GAA CCG TCT GTG TG  Albumin-R  TTT CCA CCA AGG ACC CAC TA  HGF-F  CTT CTG CCG GTC CTG TTG  HGF-R  TCT TCT CTT CTT CTG TCC TTC 
